Allium cepa (onion) belonging to family Alliaceae is commonly used as a vegetable around the globe. Besides this, it has also been used for the treatment of several diseases in different systems of medicine. However, the basis for its medicinal properties is yet to be well established. In the present study quantitative phytochemical and proximate analysis was carried out. Moreover, the mineral and vitamin compositions were also determined. The results revealed that Allium cepa extract contains flavonols like quercetin, pigments like anthocyanin and fructan in higher concentrations while as tannins, diallylsulfide, thiosulfinate in moderate concentrations. Lower concentrations of alkaloids, glycosides, saponin, myritic acid, ferulic acid, citric acid, malic acid and glutamic acid were also observed. Proximate analysis revealed the presence of moisture (94.11%), protein (10.02%), carbohydrate (6.91%), fat (0.20%), ash (0.66%), and fiber (1.92%) in Allium cepa bulb extracts. The extract showed the presence of minerals including potassium (159 mg/kg), calcium (222 mg/kg), phosphorus (35 mg/kg), magnesium (211.3 mg/kg), iron (0.31 mg/kg), zinc (0.21 mg/kg), sodium (3.2 mg/kg) and manganese (180.1 mg/kg) as well as the vitamins including thiamin, riboflavin, niacin, folate, vitamin E and ascorbic acid. We conclude that the presence of these phytochemicals, proximates, minerals and vitamins may be one of the reasons behind the use of this vegetable in different cultures in the management and prevention of several diseases and disorders.
Introduction
Allium cepa commonly called onion belongs to the family of Alliaceae. It is commonly found in the temperate regions [1] and is the second most cultivated vegetable crop in the world. It is called Ayo (Ibo), Ayim (Ibibio), Albasa (Hausa), and Alubasa (Yoruba) [1] in Nigeria. It is an evergreen bulb that grows up to 0.6 meters in height. The bulbs are used as spice in the preparation of virtually all meals in Nigeria. Besides being used as a vegetable, several studies have reported its medicinal properties [1] . The antioxidants present in onions reduce the levels of free radicals involved in gastric ulceration is well reported [1, 2] . Pharmacological properties like anti-hypertensive and anti-convulsant have also been attributed to this spice [3] . Onions and other members of the genus Allium although commonly consumed by humans, are deadly to dogs, cats, guinea pigs, monkeys and other animals. The toxicity is caused by the sulfoxides present in raw and cooked onions which many animals are unable to digest. This results in anemia due to the distortion and rupture of red blood cells [1, 4] . The presence of phytochemicals such as tannins, saponins, oxalates and cyanogenic glycosides have been reported in Allium cepa [1, 5] .
Advances in Biomedicine and Pharmacy (An International Journal of Biomedicine, Natural Products and Pharmacy)
The bulb is considered to be anthelmintic, antiinflammatory, antiseptic, antispasmodic, carminatic, diuretic, expectorant, and tonic [6] [7] [8] [9] . When used regularly in the diet, it reduces the chances of arteriosclerosis and heart attack [10] . It is useful in preventing oral infections and tooth decay [10] , and baked onions can be used as a poultice to remove pus from sores [5] . Fresh onion juice is useful as a first aid treatment for bee and wasp stings, bites, grazes or fungal skin complaints [8, 11] . Warm onion juice can be dropped into the ear to treat ear-ache [5] . It also aids the formation of scar tissue on wounds, thus speeding up the healing process [8] . Mature bulbs of red cultivars are harvested in summer season and used to make a homeopathic remedy for the treatment of running eyes and nose in human [12] . The German commission E monographs, a therapeutic guide to herbal medicine has approved Allium cepa (onion) for appetite loss, arteriosclerosis, dyspeptic complaints, fever, cold, cough, bronchitis, hypertension, infection, inflammation of mouth and pharynx, and common cold [13] . The juice can be used to repel insects on the skin [8] , to prevent rust on metals and as a polish for copper and glass [8] . A yellow-brown colour dye is also obtained from the skins of the bulbs [14, 15] . Onion juice rubbed into the skin promotes the growth of hair and is considered as a remedy for baldness [8, 10] , acts as an antioxidant, antimicrobial, antiasthmatic, antiulcer, anticancer and reduces hypercholesterolemia and possess bacteriostatic activity against Helicobacter pylori [16] . The present study was therefore carried out to determine the phytochemical, proximate, mineral and vitamin composition of Allium cepa which may be one of the reasons for its medicinal properties [17, 18] .
Materials and Methods
100 fresh Allium cepa (onion) bulbs weighing between 20-100 g were bought from Watt market, Calabar, Cross River State, Nigeria, and were authenticated by a taxonomist from department of botany, University of Calabar, Calabar, Cross River State, Nigeria. The fresh onion bulbs of Allium cepa were peeled carefully, washed with distilled water, chopped into pieces and dried in an oven at 40 o C. It was then ground into coarse form. The powdered material was loaded in soxhlet extractor and defatted with petroleum ether (40-60 o C) in 10 batches. The extract was then concentrated to semi solid mass using rotary flash evaporator under vacuum. The dried extracts were then kept in a desiccator for further analysis.
Proximate Analysis
The samples were assessed for moisture, ash, crude fat, crude protein, fiber on dry weight as described previously [19] . The moisture was measured in a drying oven at 105 o C until constant weight was got. Determination of crude fat was carried out using petroleum ether (BP 40-60 o C) in the solvent system. Protein content was estimated through micro-Kjeldahl method and crude fiber by fibertec system by treating the samples with acid and alkali. Ash was estimated by heating samples at 550 o C. The carbohydrate content was determined by the following equation:
Moisture + Ash + Fat + Fiber + Protein -100 = Carbohydrate
Phytochemical analysis and determination of mineral and vitamin composition
The methods described previously by [20] [21] [22] [23] were used for this study although with slight modifications.
Statistical analysis
All experiments were carried out in triplication and expressed as ± Standard Deviation (SD) . Quantities of phytochemicals in onions vary greatly due to varietal differences [25] . Geographical location, storage and genetic factors also affect the levels of quercetin found in onions [26] . Quercetin content is highest in the dry skin of onions and decreases from the outer to the inner rings [27] . High bulb sulphur content and percentages of the solid content is associated with an increased antiplatelet activity [28] . Therefore, highly pungent genotypes confer more health benefits than mild varieties [26, 28] . The sulphur compounds that form the onions essential oil pass rapidly to the blood stream from the stomach and are first released in the lungs which may explain the basis for the odour experienced after eating onion [29] . They are mucolytic, act as expectorant and as well as antibiotics to gram-positive germs [29] . They prevent arteriosclerosis and thrombosis and improve the circulation of blood in the coronary artery [29] . Onion increases urine volume, hence facilitating the elimination of waste material due to its alkalizing effects, and also helps in kidney stones, urinary infections or mild degrees of renal failure [29, 30] . Onions stimulate the detoxifying function of the liver as well as improve the activity of other digestive juice producing glands, and therefore may prove beneficial for hepatitis patients [30, 31] . It also prevents the development of tumor cells and neutralizes carcinogens [30, 31] .
Results
The result of the phytochemical screening showed that the bulb extract of Allium cepa contain fructan, flavonoid, alkaloid, glycosides, saponin, Kampferol, tannin, anthocyanin, diallylsulfide, thiosulfinates, myritic, ferulic, citric, malic and glutamic acids. The phytochemical components present are known to posses both physiological and as well medicinal activities. Tannins and anthocyanins from onion skin have been reported to have antioxidant activity [32] [33] [34] , and their presence supports the anti-inflammatory property of the vegetable and therefore may explain its use in treatment of ulcer, earache and as antitussive. Alkaloids are very useful in medicine and are used in the production of several valuable drugs [35] . The presence of alkaloids indicates that this medicinal plant can be used as analgesic, antibacterial and antispasmodic. Saponins are glycosides of sterols and triterpenes and present in over seventy families of plants [36] . They have been reported to exhibit antitussive activity and also act as emulsifying agents [36] . Anthocyanins were found in high amount in the bulb extract of Allium cepa and could be the reason for its peculiar scent. The results of the vitamin composition revealed that onion contains thiamine, riboflavin, niacin, pyridoxine, folate, ascorbic acid and vitamin E. Presence of ascorbic acid in the bulb extract of Allium cepa may explain its use in treating itching, skin infections, eczema and psoriasis. According to previous studies [37, 38] it can be used in the treatment of prostate cancer and common cold, and acts as antioxidant for dietary materials [39] .
The analysis of mineral composition of the Allium cepa bulb extracts revealed the presence of potassium, calcium, phosphorus, magnesium, iron, zinc, sodium and manganese. The potassium, calcium, magnesium and manganese were found in high amount, but phosphorus and sodium was present in moderate amount. Moreover, iron and zinc were detected in traces. These mineral elements are considered critical for the normal functioning of the human body.
Conclusion
Allium cepa is a source of wide diversity of phytochemicals and a rich source of nutrients and vitamins. This blend of phytochemicals may be responsible for its medicinal properties and therefore used in the prevention of many diseases. This work represents an endeavor towards establishing the pharmacological basis for the use of Allium cepa in the management and prevention of many disease states.
